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1Prevention and
Management
of Asbestos-Related
Diseases in Finland
2History of asbestos production 
and use in Finland
Geologically the Finnish ground is in many loca-
tions, particularly in Eastern Finland, rich in nat-
urally occurring asbestos (anthophyllite) (Nikka-
rinen et al. 2001). The archaeological  ndings 
of asbestos use in Eastern Finland date back to 
2500 BC. Asbestos was used for reinforcement 
and improvement of heat resistance of ceramic 
clay pots and other household items.  
Industrial-scale asbestos mining was carried out 
in two mines in Eastern Finland. The larger one 
was located in Paakkila, Eastern Finland. An-
thophyllite asbestos was  rst quarried in Paak-
kila by a Danish company for 1907–1910. The 
mining was continued in an industrial scale by 
Finnish companies since 1918 and it continued 
until 1975. The smaller Majasalmi mine was op-
erating only for 10 years 1943–1953. The in-
dustrial production of anthophyllite was totally 
350 000 tons of which 120 000 tons was used 
in Finland (Nikkarinen et al. 2001; Palomäki and 
Halonen 1968). Finland also imported asbestos: 
chrysotile, amosite, and crocidolite. Asbestos 
products were manufactured at various facili-
ties between 1923 and 1988. The main uses 
were in asbestos cement, insulation and roof-
ing materials. The highest consumption of all 
asbestos was about 12 000 tons a year in the 
mid-seventies and total cumulative consump-
tion has been estimated at the level of more 
than 300 000 tons, of which about 200 000 was 
estimated to be left in existing buildings and 
structures in 1989/1990. Mining in Paakkila was 
closed in 1975 for economic reasons, name-
ly steeply falling consumption and the change 
in the owner company’s production strate-
gy towards man-made mineral  bres.  
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Figure 1. Consumption curve of asbestos in Finland in 1925–2008 and related health outcomes (Rantanen 
2014a)
3National strategy & policies
Policy
As typical in Nordic Countries, the actions for 
developing strategies, regulation and practical 
actions were carried out in collaboration be-
tween the Government (Ministry of Social Affairs 
and Health, the Occupational Safety and Health 
Administration (OSHA), and the Health Admin-
istration, MoSAH), the social partners (em-
ployers’ and workers’ federations), and expert 
institutions (mainly the Finnish Institute of Oc-
cupational Health, FIOH), social insurance insti-
tutions and NGOs, particularly the Organisation 
for Respiratory Health in Finland. The Finnish 
strategy combined soft regulation and hard law, 
as it was found that none of them alone was suf-
 cient. Since Finland joined the European Union, 
EU regulations and their amendments concern-
ing both the asbestos OSH regulations and the 
REACH regulations for chemicals have been con-
tinually transposed to Finnish regulations.   
Strategy 
The Finnish national asbestos strategy was in-
cluded as an element in the Health for All strate-
gy. (HFA2000 1985) In March 1985, the Govern-
ment of Finland presented the National Health 
for All 2000 strategy to the Parliament, which 
included activity line (target) No. 13:  Stopping 
the use of hazardous chemicals (such as asbes-
tos and benzene) by 1995. In spring 1986, there 
was a public debate on the health risks caused 
by the improper dismantling of old asbestos in-
sulation during the renovation of certain public 
buildings, such as schools. In April 1986, the 
Finnish Metal Workers’ Union and the Construc-
tion Workers’ Union called attention to the health 
problems associated with exposure to asbestos. 
The discussion led to actions by the Government 
and enhancement of activities related to asbes-
tos by FIOH (See: Asbestos  Programme). 
The OSH law and related Government Decrees 
for the elimination of use of new asbestos and 
for the protection of workers’ safety and health 
in demolition work, the law on Chemicals for 
banning asbestos and the tobacco law regulat-
ing tobacco smoke at workplaces represent hard 
legislation. The soft law used guidelines, require-
ments for the capacity and competence of actors 
dealing with asbestos, training programmes, 
information campaigns and numerous types of 
services, including health examinations of work-
ers and advice for asbestos patients via an NGO 
phone service. Parallel to these preventive and 
diagnostic actions, social insurance provisions 
and practices were developed to better address 
the unique social security needs of workers 
with asbestos-related diseases (ARDs). 
Figure 2. Strategic outline for the Finnish Asbestos Programme (Rantanen 2014b)
The strategy was shaped as follows (Figure 2):
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4FIOH’s National Asbestos 
Programme 
Background
Many industrialized countries paid increasing 
attention to the alleviation and prevention of 
health hazards caused by asbestos in the late 
1970s and the 1980s. Extensive legislative, 
administrative and practical measures were 
introduced in, for example, the USA, Sweden, 
Norway and the then Federal Republic of Ger-
many. The International Labour Organization 
(ILO) published numerous guides on safety in 
the use of asbestos, and in 1986 approved ILO 
Convention No. 162, which set technical and 
medical principles for the prevention of asbes-
tos risks. Finland was one of the  rst countries 
to ratify the Convention in 1988. WHO experts 
have evaluated the effects of occupational and 
environmental exposure to asbestos in several 
contexts. (Huuskonen et al. 1993.) On the initi-
ative of the International Commission on Occu-
pational Health, ICOH, the 13th Joint ILO/WHO 
Committee on Occupational Health agreed upon 
a Joint Programme for Elimination of Asbestos-
Related Diseases in 2003.  
The Finnish Metal Workers’ Union and the Con-
struction Workers’ Union called attention to the 
health problems associated with exposure to 
asbestos. In May 1986, the Ministry of Social 
Affairs and Health requested that FIOH prepare 
a proposal on how to tackle the problem. In Oc-
tober 1986, FIOH proposed the following: 
  1. Minimization of exposure to asbestos
  2. Determination of the number of people 
  exposed to asbestos, and identi cation of the 
  asbestos-exposed individuals 
  3. Assessment of the health risks caused by 
  exposure to asbestos
  4. Development of diagnostics for asbestos 
  diseases in Finland.  
The National Asbestos Programme initiated by 
FIOH in 1987–1992 constituted a key instrument 
for the implementation of the National Strate-
gies. In addition to the four tasks included in the 
FIOH proposal for the Ministry, the programme 
also contained a research section and a great 
deal of training supported by a wide element of 
awareness raising and information dissemina-
tion. A special initiative was the establishment 
of the Government Asbestos Committee for up-
dating and completing regulations (Rantanen 
1988; Huuskonen et al. 1994; Asbestos Com-
mittee 1989).  
Objectives of the Asbestos Programme were:
● Identi cation of asbestos-exposed groups 
  and screening for asbestos-related diseases
● Identi cation of health effects of asbestos 
  exposure  among the population 
● Supporting the work of the Government 
  Asbestos Committee in updating a regulatory 
  basis
● Proposal to prohibit the manufacture, import, 
  trade and use of new asbestos (see Asbestos 
  Committee)
● Numerous actions for minimizing asbestos 
  exposure, particularly in demolition work 
  (see Asbestos Committee)
● Training and information for workers, 
  employers, decision-makers and the public at 
  large
● Research activities 
● International activities.
Research
During the Asbestos Programme, a number of 
scienti c research projects related to asbestos 
diseases were conducted. The topics of the stud-
ies included the role of asbestos as an etiological 
factor in lung cancer and mesothelioma, diag-
nostic methods for asbestos-related diseases, 
the occurrence of pulmonary changes caused by 
exposure to asbestos among different popula-
tion groups, and the impact of asbestos expo-
sure on decisions to stop smoking. (Huuskonen 
et al. 1994; Huuskonen & Rantanen 2006; Hu-
uskonen 2009). 
Between 1990 and 1992, FIOH carried out 
broad-based screening of asbestos-related dis-
eases which showed that 22% of circa 19 000 
persons who had worked in housing construc-
tion and shipbuilding had pulmonary  brosis 
and changes in their pleura (Koskinen et al. 
1998). 
The National Health Survey ‘Mini-Suomi project’ 
showed that, as a result of work-related expo-
sure to asbestos, 6.8% of men and 2% of wom-
en in the population aged over 30 had bilateral 
pleural plaques. Radiological  ndings in the lung 
caused by asbestos are detectable in over 100 
000 Finns. This incidence, which is very high by 
international standards, is a result of the exten-
sive use of anthophyllite asbestos in building 
materials, which began in the 1920s (Zitting et 
al. 1995). 
5According to epidemiological studies, about 10% 
of the male population who smoke die of lung 
cancer, while the  gure for insulation workers 
with high asbestos exposure who also smoke is 
about 25%. About half of those who have been 
highly exposed and fallen ill with asbestosis 
have died of lung cancer. Lung cancer incidence 
starts to increase 10 years after the beginning 
of exposure to asbestos, and is at its highest af-
ter 40 years (Meurman et al. 1994; Karjalainen 
1994; Oksa 1998; Henderson et al. 2004). 
 
The number of mesotheliomas in the general 
population and worker groups re ects how com-
mon exposure to asbestos has been. Even short 
exposures are suf cient to increase the occur-
rence of mesotheliomas. All types of asbestos, 
including anthophyllite and chrysotile have been 
associated with mesothelioma. Mesothelioma 
occurrence is increasing with increasing time 
since  rst exposure. Latency times of between 
15 and 20 years have been reported, but laten-
cies as long as 40 years have also been report-
ed. (Tuomi 1991; Karjalainen et al. 1993; Kar-
jalainen et al. 1994a; Karjalainen et al. 1994b; 
Karjalainen et al. 1996; Karjalainen et al. 1997; 
Takahashi et al. 1999; Tossavainen 2004; Hodg-
son et al. 2005; IARC 1987; IARC 2012).
In addition to well-known asbestos-related 
diseases, a new type of asbestos-related di-
sease, retroperitoneal  brosis, was descri-
bed by Uibu and co-workers (2004). 
Training
Training related to asbestos dismantling work, 
asbestos surveys, and the diagnostics of asbes-
tos-related diseases was organized during the 
Programme. In addition, numerous other train-
ing sessions and courses on asbestos were or-
ganized as part of the FIOH training programme. 
Asbestos as a topic was included in the train-
ing curriculum of occupational health physicians 
and occupational health nurses specializing at 
FIOH, and in the basic medical training of the 
University of Helsinki. During the programme, 
some 20 experts, including staff from the six 
Regional Institutes of Occupational Health,  re-
ceived training in the Dust Laboratory of FIOH 
on the microscopic asbestos analytics of mate-
rial, dust, air and lung samples. OSH inspectors 
were specially trained to detect and advise on 
measures concerning the management of as-
bestos at the workplace, particularly in the dem-
olition work.  
Information
One of the important aims of the Asbestos Pro-
gramme was to raise awareness among the 
public at large. This was mainly done through 
the media: the press, radio and TV. Hundreds 
of articles to raise public awareness were pub-
lished during the Programme. Numerous small 
guides and lea ets were produced for work-
places to increase the knowledge of all actors. 
One of the practical information activities was 
Figure 3. Information as a tool for elimination of hazards (Modi ed from Lehtinen 2013)
IncreasingExpert training
OHS
knowledge skill & Notification ,  
awareness
services & Registration
Research on:
Properties Diagnosis of
Uses P i
 
ARDs
E
revent ve
Recognitionxposures measures ,
li i ti &Health effects
l
in the work
e m na on  
ti fSubstitutes Legis ation
  
environment
compensa on o  
ALegislator, Employer Workers
RDs
Government
, 
OSH
E f S in orcement erv ces Notification 
OSH authorities & Registration 
Civil society
6the production of good practice guidelines for 
asbestos work and, for example, information on 
substitutes for asbestos materials.  
In the times of the Asbestos Committee, there 
were about one million dwellings in detached 
houses and about an equal number of blocks of 
 ats. The houses constructed between the 1920s 
and the 1970s were most likely constructed with 
materials containing asbestos. Therefore, the 
Committee recommended that the Ministry of 
Environment organize an information campaign 
with the Associations of  dwelling building own-
ers for the identi cation, labelling, and if neces-
sary, safe removal of existing asbestos from the 
dwelling buildings.   
Services
Numerous types of services were organized 
within the frames of the Asbestos Programme. 
The assessment of exposure was supported by 
training in interview practices for occupational 
health physicians and occupational health nurs-
es and for the physicians in hospitals’ pulmonol-
ogy clinics. A standardized method of asbestos 
 bre analysis was organized in FIOH’s Regional 
Institutes of Occupational Health, the occupa-
tional hygiene experts of which provided practi-
cal advice for protective and preventive meas-
ures at workplaces. 
 
Diagnostic services were strengthened in oc-
cupational health services, University Hospital 
polyclinics and in FIOH’s Department of Occupa-
tional Medicine. 
A national mesothelioma panel was set up at 
FIOH in 1989. It can be consulted in cases of 
dif culties in differential diagnosis. There are 
some 70 incident cases of mesothelioma eve-
ry year. Diagnostics is managed well in Finland 
these days, and only the most dif cult cases are 
sent to the panel for con rmation (Anttila et al. 
2011; Huuskonen et al. 2006). 
All the university hospitals in Finland have set 
up expert groups in pneumoconiosis diseases 
that can be consulted in problematical cases. 
The Helsinki pneumoconiosis group operates at 
FIOH. Every year, the asbestos  bre contents in 
the lung tissue of about 300 samples are exam-
ined (320 in 2005) for occupational disease di-
agnostics. In forensic medicine studies of cause 
of death carried out because of a suspicion of an 
occupational disease, tests for asbestos in the 
lung tissue are generally requested. The method 
has been found well standardized; the regional 
differences were found negligible (Nordman et 
al. 2006; Huuskonen et al. 2006).
Government Asbestos Committee 
The Council of State established a multisecto-
rial Asbestos Committee in August 1988, which 
comprised representatives of six Ministries 
and State Agencies. The Asbestos Committee, 
chaired by the Director General of FIOH, sub-
mitted its report in December 1989, with a total 
of 27 recommendations for action in six differ-
ent ministerial jurisdictions. 
The Asbestos Committee reviewed the use and 
occurrence of asbestos in buildings, chemicals, 
consumer products and materials used at work. 
It also evaluated the occupational and environ-
mental exposures to asbestos in Finland, as well 
as the data on asbestos-related diseases. The 
Committee proposed several technical, legisla-
tive, administrative and educational measures 
for the prevention of human exposure to as-
bestos. The proposed actions included a ban on 
manufacture, import, trade or use of asbestos-
containing products such as chemicals, vehicle 
parts, consumer appliances and building materi-
als. It was proposed that the use of asbestos at 
work be prohibited and the occupational expo-
sure limit be lowered to the level of 0.1  bres/
cm3.  More effective handling of asbestos waste 
was to be organized and its control strength-
ened. As an urgent measure, surveillance of the 
occurrence of asbestos in all public buildings was 
also proposed, as well as voluntary initiation of 
7measures for the identi cation of asbestos in 
private buildings and houses. These voluntary 
measures were to be supported by appropriate 
information and guidance. (Report of the Asbes-
tos Committee 1989).
Early recognition of diseases
Asbestos-related diseases constitute a unique 
type of morbidity in several aspects: Cumulative 
dose with poor or no elimination and clearance, 
long latency period between exposure and dis-
ease outcome, several types of morbidity with 
different shapes of dose-response, for example, 
asbestosis, pleural plaques and numerous types 
of cancers (FIOH Asbestos Programme 1993). 
In all these aspects, early diagnosis is of the 
utmost value, but simultaneously, challenging. 
The Finnish strategy started early with con-
ventional (administrative) health examination 
schedules and proceeded to the use of biomark-
ers and, the screening of exposed workers with 
conventional chest X-rays, and gradually moved 
to advanced imaging technologies (HRCT and 
LDCT) and screening after the 1998 Internation-
al Consensus Report (Kusaka et al. 2005). The 
sensitivity of screening tools for early detection 
has substantially increased.  
The Finnish Strategy paid special attention to re-
liable exposure interview methods by the health 
personnel, and where possible, the assessment 
of exposure on the basis of measured data and 
the use of HRCT. Today HRCT is routinely used 
in occupational clinical practice (Nordman et 
al. 2006). Without the screening project of the 
Asbestos Programme for registered asbestos-
exposed workers, a high number of asbestos-
related cancers had remained undiagnosed or 
the diagnosis had been delayed. (Koskinen et al. 
2003; Vehmas 2012) 
It was found that the sensitivity of the HRCT test 
is higher than that of a conventional thorax X-
ray for diagnosing diffuse interstitial pulmonary 
 brosis, emphysema and changes in pleura. 
Low-dose  spiral computed tomography is su-
perior in sensitivity for diagnosing lung cancer 
(Oksa et al. 1994,  Lehtola et al. 1999; Huusko-
nen et al. 2001, Tiitola et al. 2002a; Tiitola et 
al. 2002b; Kusaka et al. 2005;  Huuskonen et al. 
2006; Vierikko et al. 2007).  
FIOH has proposed screening of lung cancer 
among asbestos-exposed workers (FIOH 2011). 
There is increasing evidence suggesting that 
screening of high-risk groups for lung cancer 
with low-dose computed tomography can re-
duce mortality from lung cancer and all causes 
(Humphrey et al. 2013; Wender et al. 2013); 
however, the harms associated with screening 
must be balanced with the bene ts. These new 
opportunities for early diagnosis are expected 
to allow early surgical and other interventions, 
which may improve the prognosis of the pa-
tients. 
Sharing information at 
international level
As asbestos-related diseases are an important 
issue of both European and international health, 
FIOH participated actively in the related interna-
tional activities. 
1997
Helsinki Criteria Meeting
The progress in Finland in tackling the asbestos 
situation in the 1980s and early 1990s led to a 
decision at FIOH to organize a meeting of inter-
national renowned experts at the Hanasaari Cul-
tural Centre in 1997, to discuss the prevention 
of diseases caused by exposure to asbestos. The 
result of the expert meeting, now known as Hel-
sinki Criteria, was published in the Scandinavian 
Journal of Work, Environment and Health (Con-
sensus Report 1997), and in a separate publi-
cation with the background papers: Asbestos, 
Asbestosis, and Cancer (Work and Health, Re-
search Reports 14).  
Asbestos Symposium for the Countries of 
Central and Eastern Europe
In December 1997, a regional meeting of the 
Countries of Central and Eastern Europe was or-
ganized, in collaboration between the Hungar-
ian Institute of Occupational Health, FIOH, and 
Collegium Ramazzini. Ten Central and Eastern 
European countries described their situation 
concerning asbestos exposure and their plans 
for the prevention of asbestos-related occupa-
tional diseases. The country reports of Bulgar-
ia, Estonia, Hungary, Latvia, Poland, Romania, 
Russia, Slovakia, Slovenia and Ukraine, keynote 
presentations and the recommendations of the 
meeting have been published as a separate re-
port. (Work and Health, Research Reports 19. 
Helsinki, 1998) 
 
2000
As new knowledge and diagnostic methods were 
developing rapidly, FIOH organized another ex-
pert meeting in February 2000, which dealt with 
new advances in radiology and the screening 
of asbestos-related diseases. The result of the 
expert meeting was published in the Scandina-
vian Journal of Work, Environment and Health 
(Tossavainen 2000). The papers presented and 
8the recommendations of the meeting were pub-
lished as a separate report. (Work and Health, 
Research Reports 36)  
2002
In September 2002, a Regional Asbestos Sym-
posium for Asian Countries was organized in 
collaboration between the University of Occu-
pational and Environmental Health, Kitakyushu, 
Japan and FIOH, and supported by ILO and 
WHO-WPRO. The Proceedings containing the as-
bestos situation reports of Singapore, Republic 
of Korea, China, Japan, Vietnam, the Philippines, 
Malaysia, Thailand, Indonesia and Taiwan, and 
the presentations held at the Symposium were 
published as a joint publication by UOEH and 
FIOH in the University Series: Journal of UOEH 
in 2002. 
2006
In April 2006, an Asbestos Symposium for Latin 
American Countries was organized in Sao Paulo, 
Brazil, by FUNDACENTRO in collaboration with 
ICOH, FIOH, ILO, WHO and Mount Sinai Hospi-
tal. A few country reports (Brazil, Cuba, Ecua-
dor and Venezuela) were published in a Chilean 
Journal on Occupational Health (Ciencia &Tra-
bajo 2008).
  
Demolition work
The strategy proposed by the Asbestos Com-
mittee was based on the immediate removal of 
asbestos in buildings and industrial facilities, in 
which the release of  bres and thus the exposure 
of workers was probable. In structures in which 
asbestos existed, but did not release  bres it 
was recommended that removal be carried out 
in conjunction with normal renovation projects 
(typically in Finland every 20 to 25 years). As 
well as by Government Decrees 1380/1994, 
318/2006 and 863/2010 on asbestos work, the 
protection of workers in asbestos demolition 
work was supported by guidelines for good pro-
tection practice (Riala 1991; Oksa 2013). These 
used the information on research concerning the 
ef ciency of respiratory protection, which was in 
certain cases found to be ineffective. Thus the 
development of safety in demolition work has 
been warranted (Ylioinas et al. 2012). Demo-
lition work was estimated to produce about 5 
million tons of asbestos-contaminated con-
struction waste. Waste handling was regulated 
by amendment to the Waste law (1072/1993) 
and by drawing up a special Government De-
cree on the handling of asbestos waste (cen-
tralized collection of asbestos waste and spe-
cial procedures for disposal).   
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9Current situation and 
further challenges
The post-hoc evaluation shows, by several in-
dicators, that the Finnish strategy has in many 
respects been successful (See Summary table), 
though not 100% perfect. The use of new as-
bestos practically ceased 24 years ago, but as-
bestos will continue to cause health problems 
for decades due to the consequences of expo-
sures in the past and from potential failures in 
protection during demolition work. Asbestosis 
cases still need follow-up throughout the whole 
life span of the exposed and new disease cases 
will still occur when the latency periods expire. 
Screening programmes for the early detection 
of both  brosis and cancers among the exposed 
are planned. The protection of workers in demo-
lition work and in waste handling needs improv-
ing. FIOH experts propose a review of safety 
and the ef ciency of current working methods, 
and the development of safer techniques for the 
removal of existing asbestos.  
Globally, the health consequences of the world-
wide use of asbestos are starting to be increas-
ingly visible in countries that have suf ciently 
ef cient systems for diagnosis, noti cation, reg-
istration and compensation. The growth rates 
have created concern about possible over-diag-
nosis, while concern has also been expressed 
by trade unions worried about both under-di-
agnosis and under-reporting or delayed diagno-
sis. From a purely methodological perspective, 
we also know that the bias is more likely to be 
an underestimation instead of overestimation of 
the risk. There are several reasons for this;  rst, 
even in the best registered countries such as 
the Nordic ones under-reporting is substantial 
due to insuf cient coverage of exposure assess-
ment, and the high probability that occupational 
etiology is not observed by the clinicians who 
do the major part of cancer diagnosis. In addi-
tion, the prevention of asbestos exposures and 
the elimination of asbestos-related diseases are 
not given equally high priority in all parts of the 
world. (Rantanen & Henderson 1998) 
Mesothelioma is used as a marker of asbestos-
related carcinogenicity. The 56 well registered 
countries show strong correlation between the 
cumulative historical asbestos consumption and 
the cumulative numbers of mesothelioma. On 
the other hand, a high number of countries with 
known consumption of asbestos show no or low 
rates of mesothelioma demonstrating a sub-
stantial (20-25%) gap in the global recognition 
and reporting system. (Park et al. 2011).  
More than 100,000 people worldwide die each 
year from mesothelioma, lung cancer and as-
bestosis. Although the epidemic of asbestos-
related disease has plateaued or is expected 
to plateau in the industrialized world, little is 
known about the epidemic in developing coun-
tries. It is obvious that increased asbestos use 
by these countries will result in an increase in 
asbestos-related diseases in future (WHO 2006; 
ILO 2006; Stayner et al. 2013; ICOH 2013).
Still less than one  fth of the 185 Member Coun-
tries of ILO has rati ed the ILO Convention No. 
162 and less than one third has decided on the 
ban of asbestos. 
The global ban of asbestos has been declared 
or supported by several bodies, including Col-
legium Ramazzini and ICOH. In January 2014, 
a total of 55 out of 185 ILO Member Countries 
had banned asbestos. Two million tons of as-
bestos is still produced by  ve countries. Doz-
ens of millions of tons of asbestos still prevail 
in the existing buildings and industrial facili-
ties. The global epidemic of ARDs can only be 
managed by the global ban of asbestos and 
the global regulations and their effective imple-
mentation in demolition work.    
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Table 1. Evolution of Finnish asbestos policies, regulations and practices 
 
Time period Action  
~2500 BC Use of fibres in clay pots for mechanical strength and fire resistance  
1917–1975 Mining of anthophyllite in Eastern Finland  
1922–1992 Use of asbestos in construction and construction materials (Top 1965–75). 
1940s to 1990s  Historical perspectives of asbestos exposure and disease in Finland 
Health research on asbestos miners and industrial workers, including 
detection of lung cancer (Noro 1945) 
Asbestosis radiology (Wegelius 1947) 
Asbestos bodies and pleural changes (Meurman 1966) 
An elevated mortality and increased lung cancer rates among anthophyllite 
miners (Nurminen 1972; Meurman et al. 1974, Meurman et al. 1979). 
Mesothelioma mortality (Nurminen 1975) 
Mortality of asbestosis patients (Huuskonen 1979) 
Morbidity and mortality of asbestos workers (Huuskonen 1979; Huuskonen 
et al. 1980) 
Mesothelioma studies (Tuomi 1991) 
Lung cancer studies (Karjalainen 1994) 
Follow-up of anthophyllite miners (Meurman et al. 1994) 
1975  Closure of asbestos mine for economic reasons (due to rapidly declining 
consumption  and development of new materials because of growing 
information on health and environment hazards) 
1979  Ratification of ILO Occupational Cancer Convention No. 139 (1974), listing 
asbestos as registered carcinogen and registering asbestos-exposed 
workers 
Saalo et al. 2011. Registry of workers exposed to carcinogens in their work. 
FIOH: Annual Reports of the ASA Registry, 1979–  
1985  Health for All (HFA) National Programme for Finland (1985), Target line 13: 
Stopping the use of asbestos by the year 1995 
1987–1992  FIOH’s National Asbestos Programme to support the achievement of the 
HFA Target, including:  
 Identification of asbestos-exposed people and screening of their health 
 Identification of health effects of asbestos exposure among the 
population  
 Initiative for establishing the Government Asbestos Committee 
 Proposal to prohibit manufacture, import, trade and use of asbestos 
(see Asbestos Committee) 
 Numerous actions for minimizing exposure, particularly in demolition 
work (see Asbestos Committee) 
 Training and information for workers, employers, decision-makers and 
the public at large 
 Research reports 
 Evaluation of impact: Policy & regulations, consumption & exposures, 
prevention & protection, compensation for diseases, training, education, 
information, research knowledge (Final Report: Finnish Institute of 
Occupational Health 1993).  
Summary
11
 
1988–1989 Government Asbestos Committee: 27 proposals for asbestos management 
in 6 jurisdictions, including the total ban of asbestos, stringent regulation 
regarding demolition and waste handling work and surveys of the health of 
exposed workers (Government Committee Reports 1989:66)   
1987  Government Decree 886/1987 on asbestos work.  
1987–1988  Ratification of ILO Asbestos Convention No. 162 (1986) 
1989  Decision by the National Board of Labour Protection 205/1989 on health 
examinations of workers in asbestos work 
1989  Establishment of a National Mesothelioma Panel 
1992–1993 Government Decree 852/1992 on the prohibition of manufacture, import, 
trade and use of all main types of asbestos, including chrysotile. Waste Law 
1072/1993 
1994  Government Decree 1380/1994 on asbestos work for the prevention and 
minimizing of asbestos exposure and health hazards at work, including 
employers' responsibilities for recognition of asbestos, registration, 
prevention and protection, training and education, licensing, health 
surveillance and occupational exposure limit, OEL, to 0.25 f/cm3  
1997–2005  International Expert Meeting: Asbestos, Asbestosis, and Cancer in Espoo, 
Finland 20–22 January 1997, publishing a Consensus Report: Asbestos, 
Asbestosis, and Cancer: the Helsinki criteria for diagnosis and attribution 
Scand J Work Environ Health 1997;23:311–6 (Meeting Report: Asbestos, 
Asbestosis, and Cancer. Work and Health. Research Reports 14. Finnish 
Institute of Occupational Health, Helsinki 1997. 98p.  
New Advances in Radiology and Screening of Asbestos-Related Diseases. 
Scandinavian Journal of Work, Environment and Health 2000;26(5):449–
54.  Work and Health. Research Reports 36. Finnish Institute of 
Occupational Health, Helsinki 2000. 89 p. 
FIOH contribution to the World Health Organization (1998) “Chrysotile 
Asbestos” and to the World Trade Organization (2001) ruled on the 
ongoing dispute concerning the banning of asbestos. 
Finnish contribution to international HRCT classification: Y. Kusaka, K.G. 
Hering, J.E. Parker (Eds.). International Classification of HRCT for 
Occupational and Environmental Respiratory Diseases (Springer 2005).  
1997–2006 Regional Asbestos Meetings:  
Proceedings of the Asbestos Symposium for the Countries of Central and 
Eastern Europe. Work and Health, Research Reports 19. Finnish Institute of 
Occupational Health, Helsinki 1998. 112p. 
Proceedings of the Asbestos Symposium for Asian Countries. FIOH, UOEH 
2002;24(Suppl. 2):1–120. 
Asbestos Symposium for Latin American Countries, 25–27 April 2006, 
Fundacentro, Sao Paulo, Brazil. Ciencia & Trabajo 2008;27(10). 
www.cienciaytrabajo.cl      
2004 Government Decree 975/2004, on the prohibition of manufacture, import, 
trade or use of products (with a few exceptions), containing any type of 
asbestos, including chrysotile 
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2006–2010 Government Decrees 318/2006 and 863/2010 on asbestos work. Setting 
OEL to 0.1f/cm3 and requiring proven competence from supervisors and 
workers in asbestos (demolition) work 
2007–2010  Guidelines for diagnostics of asbestos-related diseases (Huuskonen 2005; 
Nordman et al. 2006; Huuskonen et al. 2010). Research on asbestos 
exposures in demolition work & related guidelines  
2006–2009 Guidelines and articles on exposure and diagnostics of ARDs for 
occupational health services (Riala 1991; Nordman et al. 2006; Huuskonen et 
al. 2006; Huuskonen et al. 2009; Oksa 2013) 
2009 EU Commission Decree No. 552/2009 for the Harmonization of national 
regulations on chemicals with EU Regulation 1907/2006 called REACH 
Regulation containing prohibition of asbestos use 
2006–2012 Research on increased risk in demolition work in spite of careful protection 
(Ylioinas et al. 2012) Guidelines for protection of workers in construction 
work (including demolition of asbestos) (FIOH data package 2011, Ekman 
2011) 
2000–2013 About 80% reduction in the number of registered asbestos-exposed 
workers from the year 2001 to 2011 and about 50% reduction in the 
number of registered asbestosis cases from the highest values in the mid-
90s. The numbers of lung cancer and mesothelioma show an almost flat 
trend.  
The Ministry of Social Affairs and Health Working Group on Occupational 
Cancer (2013): Compensation criteria for asbestos diseases in principle 
unchanged, but clarified. Compensation for mesothelioma even in low 
exposure, lung cancer and larynx cancer in heavy exposure (25 fibre-
years), compensation for ovarian cancer in heavy exposure and individual 
judgement.  
2014  International Conference on Monitoring and Surveillance of Asbestos-
Related Diseases, 10–13 February 2014, Espoo, Finland 
13
Literature
Ammattisyöpätyöryhmän muistio 2013. Työterveys-
laitos, Helsinki 2013. (Report of the Working Group on 
Occupational Cancer).
Anttila S, Wolff H, Kettunen E, Böhling T, Knuuttila A. 
Mesotelioomadiagnostiikan osuvuus ja ammattisyövän 
toteamisen käytännöt Suomessa. Loppuraportti 
31.8.2011. Työterveyslaitos, Helsinki 2011.
Asbestikomitean mietintö. (Report of the Asbestos 
Committee). Komiteanmietintö 1989:66. Ministry of 
Labour, Helsinki 1989. 76 p. + 9 Annexes.
Asbestos, Asbestosis, and Cancer. Proceedings of 
an International Expert Meeting. Work and Health. 
Research Reports 14. Finnish Institute of Occupational 
Health, Helsinki 1997. 79 p.
Ciencia & Trabajo 2008;10(27). www.cienciaytrabajo.cl 
Consensus Report. Asbestos, asbestosis, and can-
cer: the Helsinki criteria for diagnosis and attribution. 
Scand J Work Environment Health 1997;23(4):311–6.
Ekman A. Toimiva asbestipurku. Työturvallisuuskeskus, 
Helsinki 2011.
FIOH: Annual Reports of the ASA Registry, 1979– . 
Finnish Institute of Occupational Health, Helsinki.
FIOH: Finnish Institute of Occupational Health propos-
es screening for lung cancer among asbestos-exposed 
workers. Press release 73/2011. 08.12.2011, Helsinki.
FIOH: Työterveyslaitos. Asbestituotteet (updated 
1.12.2011). www.ttl. / /toimialat/rakennus/turva-
pakki/vaaralliset_aineet/eristeaineet/asbestituotteet/
Sivut/default.aspx 
Government Decree 886/1987 on asbestos work. 
Government Decree 975/2004, on the prohibition of 
manufacture, import, trade or use of products (with 
a few exceptions), containing any type of asbestos, 
including chrysotile
Health for All 2000 Strategy. Sosiaali- ja terveysmin-
isteriö. (Ministry of Social Affairs and Health). Helsinki 
1985.
Henderson DW, Rodelsperger K, Woitowitz HJ, Leigh J. 
After Helsinki: a multidisciplinary review of the rela-
tionship between asbestos exposure and lung cancer, 
with emphasis on studies published during 1997–
2004. Pathology 2004;36(6):517–50.
Hodgson JT, McElvenny DM, Darnton AJ, Price MJ, Peto 
J. The expected burden of mesothelioma mortality in 
Great Britain from 2002–2050. British Journal of Can-
cer 2005;92:587–92.
Humphrey LL, Deffebach M, Pappas M, Baumann 
C, Artis K, Mitchell JP, Zakher B, Fu R, Slatore CG. 
Screening for lung cancer with low-dose computed 
tomography: a systematic review to update the U.S. 
Preventive services task force recommendation. Ann 
Intern Med 2013;Sept 17, 159(6):411–20.
Huuskonen MS. Asbestosis in Finland: clinical and im-
munological  ndings and mortality among asbestosis 
patients. Doctoral thesis. University of Helsinki, Finland 
1979, 69p.
Huuskonen MS. Asbestos-related diseases. In: Evi-
dence-Based Medicine Guidelines. Kunnamo I, editor in 
chief. Helsinki, The Finnish Medical Society DUODECIM 
Medical Publications Ltd and John Wiley & Sons, Ltd. 
2005:226–8.
Huuskonen MS. Chapter 3: Prevention and Deletion of 
Asbestos Diseases in Finland. In: Soto A and Salazar 
G. Asbestosis: Risks, Environment and Impact. Nova 
Biomedical Books. New York. Nova Science Publishers 
Inc. 2009:57–70.
Huuskonen MS, Ahlman K, Tossavainen A. Asbestos 
disease is Finland. J Occ Med 1980;22(11):751–7.
Huuskonen MS, Jahkola A, Oksa P. Asbestisairaudet. 
Julkaisussa. Kunnamo I (päätoim.) Lääkärin käsikirja 
(on line) Helsinki, Kustannus Oy Duodecim 7.6.2010.
Huuskonen M, Karjalainen A, Koskinen K, Rinne J-P, 
Tossavainen A, Rantanen J. Asbestos Program 1987–
92. Final Report. 44 p. + Appendices. Institute of Oc-
cupational Health, Helsinki 1993.
Huuskonen M, Karjalainen A, Koskinen K, Rinne J-P, 
Tossavainen A, Rantanen J. Asbestos Program 1987–
92. Final Report. 40 p. + Appendices. Institute of Oc-
cupational Health, Helsinki 1994. Second Edition.
Huuskonen MS, Oksa P, Vehmas T, Anttila S, Tossa-
vainen A. Asbestisairaudet Suomessa. Suom Lääkäril 
2006;39:3961–6.
Huuskonen MS, Rantanen J. Finnish Institute of Oc-
cupational Health (FIOH): Prevention and Detection of 
Asbestos-Related Diseases 1987–2005. Am J Ind Med 
2006;49(3):215–20.
Huuskonen O, Kivisaari L, Zitting A, Taskinen K, Tossa-
vainen A, Vehmas T. High-resolution computed tom-
ography classi cation of lung  brosis for patients with 
asbestos-related disease. Scand J Work Environ Health 
2001;27(2):106–12.
IARC. Asbestos. IARC Monograph on Evaluation of 
Carcinogenic Risks to Humans. Overall Evaluations of 
Carcinogenicity: An Updating of IARC Monographs, 
Volumes 1–42. Supplement 7, IARC, Lyon 1987.
IARC. A Review of Human Carcinogens volume 100 C. 
Arsenic, metals,  bres, and dusts. 
Asbestos (chrysotile, amosite, crocidolite, tremolite, 
actinolite, and anthophyllite). 2012:219–303.
http://monographs.iarc.fr/ENG/Monographs/vol100C/
mono100C.pdf 
International Commission on Occupational Health. 
ICOH Statement on Global Asbestos Ban and the 
Elimination of Asbestos-related Diseases 2013. www.
icohweb.org 
International Labour Organization. Resolution concern-
ing asbestos, 2006.
14
Karjalainen A. Occupational asbestos exposure, pul-
monary  ber burden and lung cancer in the Finnish 
population. Helsinki: Finnish Institute of Occupational 
Health, 1994. 
Karjalainen A, Anttila S, Heikkila L, Kyyronen P, Vainio 
H. Lobe of origin of lung cancer among asbestos-ex-
posed patients with or without diffuse interstitial  bro-
sis. Scand J Work Environ Health 1993;19(2):102–7.
Karjalainen A, Anttila S, Vanhala E, Vainio H. Asbes-
tos exposure and the risk of lung cancer in a gen-
eral urban population. Scand J Work Environ Health 
1994a;20(4):243–50.
Karjalainen A, Meurman L, Pukkala E. Four cases 
of mesothelioma in miners. Occup Environ Med 
1994b;51:212–5.
Karjalainen A, Nurminen M, Vanhala E, Vainio H, Ant-
tila S. Pulmonary asbestos bodies and asbestos  bers 
as indicators of exposure. Scand J Work Environ Health 
1996;22(1):34–8. 
Karjalainen A, Pukkala E, Mattson K, Tammilehto L, 
Vainio H. Trends in mesothelioma incidence and oc-
cupational mesotheliomas in Finland in 1960–1995. 
Scand J Work Environ Health 1997;23(4):266–70.
Koskinen K, Zitting A, Tossavainen A, Rinne JP, Roto 
P, Kivekäs J, Reijula K, Huuskonen MS. Radiographic 
abnormalities among Finnish construction, shipyard 
and asbestos industry workers. Scand J Work Environ 
Health 1998;24(2):109–17.
Koskinen K, Pukkala E, Reijula K, Karjalainen A. Inci-
dence of cancer among the participants of the Finnish 
Asbestos Screening Campaign. Scand J Work Environ 
Health 2003;29(1):64-70
Kusaka Y, Hering KG, Parker JE (Eds.). International 
Classi cation of HRCT for Occupational and Environ-
mental Respiratory Diseases. Tokyo: Springer-Verlag 
2005.
Lehtinen S. Information as a tool for elimination of 
hazards and management of ARDs. 2013. Modi ed in 
2014 by Rantanen and Lehtinen.
 
Lehtola H, Huuskonen MS, Zitting A, Kivisaari L, Veh-
mas T, Mattson K, Koskinen K, Reijula K, Tossavainen 
A, Kaleva S, Rantanen J. Asbestisairauksien varhaisdi-
agnostiikka ammattitautiseurantatutkimusten yhtey-
dessä 1996–99. Loppuraportti Työsuojelurahastolle. 
FIOH, Helsinki 1999. 19 p. (in Finnish)
Meurman L. Asbestos bodies and pleural plaques in a 
Finnish series of autopsy cases. Acta Radiologica and 
Microbiologica Scandinavica 1966;Suppl. 181:1–107.
Meurman LO, Kiviluoto R, Hakama M. Mortality and 
morbidity among the working population of antho-
phyllite asbestos miners in Finland. Br J Ind Med 
1974;31:105–12.
Meurman LO, Kiviluoto R, Hakama M. Combined effect 
of asbestos exposure and tobacco smoking on Finn-
ish anthophyllite miners and millers. Ann NY Acad Sci 
1979;330:491–5.
Meurman L, Pukkala E, Hakama M. Incidence of cancer 
among anthofyllite asbestos miners in Finland. Occup 
Environ Med 1994;51:421–5.
National Board of Labour Protection 205/1989. Deci-
sion by the National Board of Labour Protection on 
health examinations of workers in asbestos work.
Nikkarinen M, Aatos S, Teräsvuori E. Asbestin esi-
intyminen ja sen vaikutus ympäristöön Tuusniemellä, 
Outokummussa, Kaavilla ja Heinävedellä. Geologian 
tutkimuskeskus, Tutkimusraportti — Geological Survey 
of Finland, Report of Investigation 152, 2001. 
Nordman H, Oksa P, Karjalainen A, Koskinen H. As-
bestisairauksien diagnostiikka ja seuranta. Helsinki: 
Työterveyslaitos, Työ ja ihminen -tutkimusraportti 28, 
2006;7–15.
Noro L. Ammattitaudit ja niiden ehkäisy. (Prevention of 
occupational diseases). Helsinki 1945. 198 p.
Nurminen M. A study of the mortality of workers in an 
anthophyllite asbestos factory in Finland. Work-Envi-
ronment-Health 1972;9:112–8.
Nurminen M. The epidemiologic relationship between 
pleural mesothelioma and asbestos exposure. Scan-
dinavian Journal of Work Environment and Health 
1975;1:128–37.
Oksa P. Asbestosis, its detection and predictors of 
progression and cancer. People and Work Research 
Reports 17. Helsinki: Finnish Institute of Occupational 
Health 1998.
Oksa P. Asbestialtistuminen ja asbestisairaudet. Asbes-
ti-iltapäivä. Työterveyslaitos 31.10.2013, Helsinki. 
Oksa P, Suoranta H, Koskinen H, Zitting A, Nord-
man H. High resolution computed tomography in the 
early detection of asbestosis. Occup Environ Health 
1994;65:299–304.
Palomäki A, Halonen O. 1968. Paakkilan antofylliittias-
bestilouhos. Vuoriteollisuus 1968;26(2):92–8.
Park E-K, Takahashi K, Hoshuyama T, Cheng T-J, 
Delgermaa V, Le GV, Sorahan T.. Global Magnitude 
of Reported and Unreported Mesothelioma. Envi-
ron Health Perspect 2011;119:514–8. http://dx.doi.
org/10.1289/ehp.1002845 [online 06 January 2011]
Proceedings of the Asbestos Symposium for the Asian 
Countries. FIOH, UOEH 2002;24(Suppl. 2):1-120.
Proceedings of the Asbestos Symposium for the Coun-
tries of Central and Eastern Europe. Work and Health, 
Research Reports 19. Finnish Institute of Occupational 
Health, Helsinki 1998. 112p.
Rantanen J. Analysis of asbestos consumption and 
asbestos-related occupational diseases. 2014a. 
Rantanen J. Strategic outline for the Finnish Asbestos 
Programme. 2014b.
Rantanen J. Preventive strategies for occupational can-
cer in Finland. In: Primary Prevention of Cancer edited 
by WJ Eylenbosch, N Can Larebeke and AM Depoerter. 
Raven Press, Ltd. New York, 1988:313–35.
15
Rantanen J, Hendersson DW. The global asbestos 
epidemic – need for the diagnostic criteria for out-
comes. In: Advances in the prevention of Occupational 
Respiratory Diseases. Proceedings of the 9th Interna-
tional Conference on Occupational Respiratory Dis-
eases, Kyoto, Japan 13–16  October 1997. Chiyotani 
K, Hosoda Y, Aizawa Y, editors. Amsterdam, Lausanne, 
New York, Oxford, Shannon, Singapore, Tokyo. Else-
vier, Excerpta Medica International Congress Series 
1153. 1998:259–65.
Regulation (ec) no 1907/2006 of the European Parlia-
ment and of the Council of 18 December 2006 con-
cerning the Registration, Evaluation, Authorization and 
Restriction of Chemicals (REACH), establishing a Euro-
pean Chemicals Agency, amending Directive 1999/45/
EC and repealing Council Regulation (EEC) No 793/93 
and Commission Regulation (EC) No 1488/94 as well 
as Council Directive 76/769/EEC and Commission 
Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 
2000/21/EC. Of cial Journal of the European Union L 
396/1I
Riala R. Altisteet työssä, nro 5. Asbesti. FIOH, Work 
Environment Fund. Helsinki 1991. 43 p.
Saalo A, Soosaar A, Länsimäki E, Kauppinen T. ASA 
2009 Syöpäsairauden vaaraa aiheuttaville aineille 
ja menetelmille ammatissaan altistuneiksi ilmoitetut 
Suomessa. Helsinki: Työterveyslaitos 2011;39.
Stayner L, Welch LS, Lemen R. The worldwide Pan-
demic of Asbestos–Related Diseases. Annu Rev Public 
Health 2013;34:4.1–4.12.
Takahashi K, Huuskonen MS, Tossavainen A, Higashi T, 
Okubo T, Rantanen J. Ecological relationship between 
mesothelioma incidence/mortality and asbestos con-
sumption in ten western countries and Japan. Journal 
of Occupational Health 1999;41:8–11.
Tiitola M, Kivisaari L, Huuskonen MS, Mattson K, Ko-
skinen H, Lehtola H, Zitting A, Vehmas T. Computed 
tomography screening for lung cancer in asbestos-
exposed workers. Lung Cancer 2002a;35(1):17–22.
Tiitola M, Kivisaari L, Zitting A, Kaleva S, Tossavainen 
A, Huuskonen MS, Vehmas T. Computed tomography 
of asbestos-related pleural abnormalities. Int Arch Oc-
cup Environ Health 2002b;75:224–8.
Tossavainen A. Consensus Report. International expert 
meeting on new advances in the radiology and screen-
ing of asbestos-related diseases. Scand J Work Environ 
Health 2000;26(5):449–54.
Tossavainen A. Global use of asbestos and the inci-
dence of mesothelioma. Int J Occup Environ Health 
2004;10:22–5.
Tossavainen A, Lehtinen S, Huuskonen M, Rantanen J 
(eds.). Proceedings of an International Expert Meet-
ing on New Advances in Radiology and Screening of 
Asbestos-Related Diseases. 9–11 February 2000, Es-
poo Finland. Finnish Institute of Occupational Health, 
Helsinki, Finland. People and Work. Research Reports 
36. Helsinki 2000. 89 p.
Tuomi T. Asbestos exposure of Finnish mesothelioma 
patients. Electron microscopic analysis of mineral 
 bres in the lung tissue and bronchoalveolar lavage 
 uid. Helsinki: Kuopion yliopisto, Työterveyslaitos 
1991.
Työsuojeluhallituksen päätös hyväksyttävistä as-
bestipurkutyössä käytettävistä menetelmistä ja 
laitteista 14.12.1989/231, muutossäädös 
10.2.1992/176. 
Uibu T, Oksa P, Auvinen A, Honkanen E, Saha H, Uitti 
J, Roto, P. Asbestos exposure as a risk factor for retro-
peritoneal  brosis. Lancet 2004;363:1422–6.
Vehmas T. CT screening for asbestos-exposed workers. 
Expertise from Finland. DGUV Dresden 26 Apr 2012.
VNP 1380/1994 Valtioneuvoston päätös asbestityöstä. 
Annettu Helsingissä 21 päivänä joulukuuta 1994. 
Amendments 27.4.2006/318 ja 30.9.2010/863.
Vierikko T, Järvenpää R, Autti T, Oksa P, Huusko-
nen MS, Kaleva S, Laurikka J, Kajander S, Paakkola, 
K, Saarelainen S, Salomaa ER, Tukiainen P, Uitti J, 
Vanhanen M, Vehmas T. Chest CT screening of work-
ers with asbestos exposure: lung tumors, benign 
nodules and incidental  ndings. European Respiratory 
2007:27:78–84.
Waste Law 1072/1993.
Wegelius C, Changes in the lungs in 126 cases of 
asbestosis observed in Finland. Acta Radiologica 
1947;28:139¬–52.
Wender R et al. American Cancer Society Lung Cancer 
Screening Guidelines. Ca Cancer J Clin 2013;63:106–
17. http://onlinelibrary.wiley.com/doi/10.3322/
caac.21172/pdf.
World Health Organization. Elimination of asbestos-
related diseases. WHO/SDE/OEH/06.03. September 
2006.
Ylioinas P, Kropsu P, Oksa P. Asbestisairaudet eivät ole 
loppumassa – asbestipurkajapotilaan tapaus. Suomen 
lääkärilehti 2012;67(8):601–5. (No end in sight for 
asbestos-related illnesses – the case of an asbestos 
abatement worker).
Zitting A, Karjalainen A, Impivaara O, Tossavainen A, 
Kuusela T, Mäki J, Huuskonen MS. Radiographic small 
lung opacities and pleural abnormalities as a conse-
quence of asbestos exposure in an adult population. 
Scand J Work Environ Health 1995;21(6):470–7.
This lea et was written by
Jorma Rantanen
Suvi Lehtinen
Matti Huuskonen
Panu Oksa
Antti Tossavainen
Timo Tuomi
Harri Vainio
Editing support by
Mirkka Salmensaari
3.2.2014
Cover photo: Antophyllite 5000x by Jaakko Säntti
16
ISBN 978-952-261-396-7 (nid.)
ISBN 978-952-261-397-4 (pdf)
Unigra a
Helsinki 2014
